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Abstract

An RF signal processing system has been developed for LLRF and BPM (beam position monitor) systems. This
system is based on MTCA.4 (Micro Telecommunications Computing Architecture - Enhancements for Rear I/O and
Precision Timing), consists of a new shelf and three types of cards. The shelf has a DESY’s RF backplane. The front-
mounting card is the digital process function AMC (Advanced Mezzanine Card). The developed rear-mounting cards
are the pRTM (micro Rear Transition Module) and eRTM (extended RTM). The pRTM is for RF front-end function
(down converters and up converters, in future). The eRTM generates clock signals (local oscillator signal, in future) and
deliver them to uRTMs through the RF backplane. This system reduces cable connections and achieves the LLRF and
BPM in a small size. Status-monitor and hot-swap are also supported in all MTCA cards. This time, the BPM signal
processing system has been developed. BPM signal process and software are on signal processing card equipped with
Xilinx FPGA "Zynq" and fast-sampling ADC. At SPring-8, KEK-PF and J-PARC LINAC site, the developed BPM
signal process and software were checked of operation using actual BPM’s signals and discussed in this paper.
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Figure 1: Advanced A/D+D/A Signal Processer AMC.
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Figure 2: Direct Sampling Frontend u RTM.

33 YoV Tray AR eRTM

DESY #4 RF /N7 71— @ eRTM(extended RTM)
WLy 7 EREY 22—V ERB L,
508[MHz]DV 7 7L M5 H5&2 AJ19%5& VCO & PLL
o CTHhERIay 7 EARTHIC LT, LB
CT LO R HAEKEIREAY 7By 2—/L LU TIRE
TEXDHINC, AP X T axy 2 EFH T T0D, LO 17
FIXATE O SMA ax7ZXDH LT, R"R—AR—=KD
SMA 2725 AL T, ZONE2 K114 2, B
Li=ray 74 AL eRTM O8R5 % DIEIR LT,

o U77LUAFHAT] Ich, 508MHz typ. SMA-J
a— 455 AF] 1ch, 508MHz typ. SMA-J
RIEfE 5 AJ) 1ch, 508MHz typ. SMA-J
sy 7 N77 1ch, 508MHz typ. SMA-J
Zone3 =%~ % (DESY # RE-BP %t)is)

CLK 7], 1973028
e Zonel = x7% (DESY #! RF-BP x/ix)
REF-LO-CAL H /1, TR694.252.107 ]

Figure 3: Sampling Clock Generation eRTM.
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Figure 5: MTCA. 4 shelf with RF backplane (rear view).
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Figure 6: Equation of measuring SNR.
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Figure 7: Block diagram of measuring SNR.
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Figure 8: Baseband spectrum after digital filtering.
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Figure 9: SNR of X, Y position.
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Figure 10: KEK PF Injection after beam abort.
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Figure 11: SPring-8 C-mode to H-mode.
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Figure 12: J-PARC LINAC FFT each of intermediate
pulse.
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